Ruthenic acid nanosheet colloids were prepared by dispersing a tetrabutylammonium-ruthenic acid intercalation compound in acetonitrile, or N,N-dimethylformamide. Nanosheet electrodes were fabricated on gold, indium-tin oxide (ITO)-coated glass, and ITO-coated PET electrodes by electrophoretic deposition using these colloids. Transparent or flexible electrodes could be fabricated by using ITO electrodes as the substrate. The deposited amount of material could easily be controlled by the extent of deposition, which was confirmed from the linear increase in specific capacitance as a function of the deposition time. The ruthenic acid nanosheet electrodes using Au substrates exhibited gravimetric capacitance of 620 F (g-RuO 2 ) -1 . Specific capacitance of 0.82 F cm -2 (geometric) was achieved at a scan rate of 2 mV s -1 with a film deposited at 5 V cm -1 for 1 h.
prepared by solid-state reaction of K 2 CO 3 and RuO 2 (5:8 molar ratio) at 850°C for 12 h under Ar flow. Layered potassium ruthenate was converted to layered ruthenic acid hydrate (H 0.2 RuO 2.1 ·xH 2 O) by acid treatment at 60°C for 48 h followed by washing with copious amounts of water and drying at 120°C. An ethylammonium-ruthenic acid intercalation compound was prepared by reaction of H 0.2 RuO 2.1 ·xH 2 O with a 50% ethylamine aqueous solution at room temperature for 24 h. A tetrabutylammonium-layered ruthenic acid intercalation compound was prepared by reaction of the ethylammonium-ruthenic acid intercalation compound with a 10% tetrabutylammonium hydroxide aqueous solution at room temperature for 50 h. The solid product was centrifugally collected (15,000 rpm). The stability of the nanosheet colloid in various high permittivity solvents was studied by dispersing the tetrabutylammonium-ruthenic acid intercalation compound in methanol, ethanol, acetonitrile (AN), or N,N-dimethylformamide (DMF). The suspension was subject to ultrasonification for 30 min and centrifuged at 2,000 rpm. The supernatant was used for further investigation. were used as the anode. The electrodes were placed parallel with a distance of d EPD =10
5/33
mm into the HROns colloid, and a constant potential, E EPD , of 5 V was applied for t EPD =2-60 min at room temperature unless otherwise noted. The as-deposited films were dried under ambient conditions.
The structure of the products was studied by X-ray diffraction (XRD) (Rigaku RINT 2550H/PC; monochromated Cu Kα radiation). Field-emission scanning-electron microscopy (FE-SEM) (Hitachi S-5000) was utilized for morphological observation of the products. UV-Vis spectra were recorded on a Shimadzu UV-Visible spectrophotometer UV-2400. A beaker-type electrochemical cell was used for the electrochemical measurements of the EPD films using Au as the substrate. HROns covering the substrate uniformly.
Results and Discussion

Stability
A stable HROns colloid could also be obtained by dispersion of the tetrabutylammonium-ruthenic acid intercalation compound in methanol (Fig. 1c) .
However, when the HROns colloid in methanol was used for EPD, deposition was barely visible and sedimentation was observed during the EPD process. XRD analysis of the precipitate revealed a low-angle XRD peak at d=0.8 nm, which is different from that of the tetrabutylammonium-ruthenic acid intercalation compound or pristine layered ruthenic acid. These observations indicate a reaction between the HROns and methanol occurred during the EPD process. In order to understand the instability of the colloid when using methanol as the solvent, the tetrabutylammonium-ruthenic acid intercalation compound was dispersed in ethanol. In this case, a precipitate was obtained (Fig. 1d) . The XRD pattern of the precipitate after drying at room temperature showed a low-angle XRD peak at d=1.29 nm. The interlayer distance was unchanged even after drying the product at 120°C, thus the intercalation of ethanol molecules into the interlayer is unlikely. It is suggested that the surface hydroxy groups of ruthenic acid reacted with ROH (R=CH 3 and C 2 H 5 ) to yield an alcoxy-modified ruthenium oxide Hence it is obvious that a significant increase in deposited mass was achieved by EPD. Specific capacitance of c.a. 3 mF cm -2 was achieved with this device at a scan rate of 2 mV s -1 . The specific capacitance increases linearly with increasing t EPD (Fig. 10b) , though high capacitance electrodes are less transparent. Constant current charge/discharge studies (Fig. 11) shows that the device exhibits capacitive behavior. Figure 12 shows the cyclability of the device up to 1,000 cycles. A slight decrease in capacitance is observed, which is attributed to the instability of ITO.
Conclusion
We have demonstrated that electrophoretic deposition of ruthenic acid nanosheets using stable nanosheet colloids is an effective method to fabricate electrodes with high 
